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(57) Abstract: 

PROBLEM TO BE SOLVED; To convert a picture signal 
so that an input/output picture observed in various 
circumstances precisely has the same appearance. 

SOLUTION: A standard color conversion part 2 converts 
TGB signals of a scanner 1 to XYZ (D50) signals for the 
standard observation condition (D50 illumination). A 
physical correction part 3 converts XYZ (DSO) signals to 
XYZ (X) signals for designated light source 6 and 
document type 5. A subjective correction part 4 converts 
XYZ (X) signals to XYZ (DSO) signals having the same 
appearance under the DSO light source in accordance 
with a color conformity prediction formula. 
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(54) mm<D^m] 











(57) mm] 

^TO^^ff^ (Dsome^) To^m^xYz 

(D5 0) tc^^-rs. M6*J^iEglS3tJ. XYZ (D 
5 0) ft^^n/t7tiIi6;feJ;t;^M5tc;fctt'5ft 
•^XYZ (X) fC^^r^. £m&t)^iEgS4ti, XYZ 

(X) ^. feflifS^ai|5^lCt$oTD5 OTta^TTIWIUfe 
C0^A$:J#'::>XYZ (D5 0) tl^^T-S, 



RGB 



wmm^ XYZ (D5 0) 
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m^mzmK mm^^(D^itizfC^crz^\zmiEr^m 

mm^^0mtizft^{:rz^\zMiEt^m2 0mjE^ 
mt. ^m^rzzt^!^mt-r^^miE^m. lo 

[fif^^3] mi^xti'^mf}^^'^^rL^mi§iz^^v 
rztfy~-mmm^^. m^\znALti,tiy'-m^m\z^ 
^-r^feMjE^stziDiix, mm^\z^^i.rz:^y-m 
^m^^. mt$mm^^'C(D^^^.rm^\znALfs.iiv 
-mi^mmz^w^r^^^KD^mt. mrnKD^m^z^ 
ox^Wi-^nrzm^iznsLUti^-mmn^^. xiim 20 
i^mi^(D^^nmzm\ mi<Dmm^^T0^^^.t 
tiy-mmmiz^mr^^.2(D^^t. ^m2(o^g 
\zj:'ox^mrirz:^y-mmn^^. ^mjt^^mz'<;t 

^m^tzzt^w^tr^^miEmm. 
im^m4] m^\z!iAtLU:^y~'mmim^. 

ti'^miz^^Ltztiy-'l 

iz^^^x. mmmiz^iLUtiy-mi^m^^. ^mmw 
mz'^\.\ mmmm^^x<D^t^mu, miomm^ 30 

^m4<D^mzj:-:>x^m^nrzijy~mmn^ 
tii:hmi$Lm<^<D<^m^mzmK mmmmm^^x 
(o^^9ikrt!y-mmnmz^i^r^ms<D^mt. m 
^^soy^miz^r^x^m^nrztiy'-mmn^^, es^ 
iht!i^m\z^^Lrzi3y'-mmnniz^mt^m6<D^ 
mt. ^m^fzct^^mtr^^miEi^m, 
im^ms] mt^xijMi^mi^oymmiz^^cx. mi 

^mi^<Dmm\zMmvrz^i^t, ^^mmcommz^^t^ 
^iztift Lrz^fkx$>^z. t ^^^tr^m^m 5 ih^ 

^\^ittr^^mm-i3m\z^\^^x. xiimx<r>^m^^ 
h^nm^mii^^^^. ^t$.^m^tm^\zm■nm\z^^ 

im^m 8 ] ^mmm^n-x'<Dm^m^^rmmn^ 
miSiiiHiji^mizUi^i^rzmmn^iz^t^ir^i^^m so 



^m^^-rmmmn^. t^xtimi^omi^^mz'ijt^^K 
i&Aijmi^<Dmm^^x(D^^7F:ri3y-m^mn\z^ 

nrztfy-mi^{m^. ^mfc^^mzm^ ^xtjmi^ 

^7nt^y-mmz^^T^m2<D^^t. mm2<D^ 
^^m\z^-ox^mt^nrz:^y-m^m^^. mi^mii 

,t. ^^^fzct^^^tr^^^mmm, 

m^mtimm\z^^Ltzm^m^{z^^r^^^m 

mzm\ ^xtmmmm^i^xcD^^Tik'rti y~m 
^mmz^^r^mi0^mt. ^mioy^^^mz^ 
^x^^:^nrztiy-m^{B^^. ^mit^^mzmK 

^n'X(D^=^7iktijy-mmz^^t^m2<D^mt. 
^m20^m^mizJ:'^x^m^tltztly-miMlm^ 

mmi^mi^o^mm^mzmK mmmm^i^x<D 
^^7r:rtly~mi^{n^\z^^t^m3(D^^t. mm 
so^w^^mz^-Dx^^^ntztiy-mi^mn^. m 
iSiBtsm^z^w vtzi^y-m^mmz^w^t^mA <d 
^mt. mpLTzzitmt&tr^^'wmi&mo 

to 0 0 1] 

^Tsmm\zm'r^. 

[0 0 0 2) 

7.v^/^m^-r^rzib\z. mm^m^^i^^tt^ysm 

^i-xm^^m^j^/yxntzx^^-i-RGBim^. — 
^^m{m m^it. Dso^mxom^mxYz) (c 
^^L. y')>^f)^i^mt}T^i^f^. .c<Dmmm^ (x 

^Zt\ZU^. 

[0 0 0 3] Z.ZX. 7.^^±t^i^'y^J>^^X±X(0 

v-xxA/f^D 5 oytm<Dmm^^x$>ti{mm^iu\,^ 
mz.^t:^^^'>t^mm^mmr^^m^c^mx 

^^xmmLrzmmt{mtj.^^=^m'Dct\zu^, 

ctit, -y') y'^ttiiiii^^mmr^mmiz^i^^xhmm 
^zmm\zu^, 

[0 0 0 4) c(oj:^umm(Dmtu.^\zMfBr^rz 



( 

3 

[0 0 0 5] 

[0 0 0 6] tiy-m\^ntz.m^mmm^y 

[0 0 0 7] ^ihiz. xrB^^n&tLxo r^o^ 
n^mz^-^x^^^. 2( 

[0 0 0 8] ARgco^^^mi^^ic^B^^nTfiLi;^^ 

im^^m^t)m^-^nx\.^^. 

[0 0 0 9] c<Dj:tiz, ^M^uamm^mmtL 
Tzm-^. m^^o)EMyto^mmmmzmti.. $e 
iMmmmzitcx^mm^mn^i^(D^it^m:io. 
m^&^\z rfefo^^j ti^^itt^, 

[0 0 10] ud^L. t;e^^^$nTVifc:^teTa. * 
^^mmj^^itmiztift^t^^mft^m^^. so 

mmmj.^itrcmzi^^i., ^mfB^^^Lx^^u 

[0 0 11] ^^m(Dmi<oEmit. mu:bmmxmm 
^ri^?^thimm^iEm\zmc^?i^mr:>^vizmmm 
^^^^r^^mjE'^m^m^.t^ct\z$>^, 

io'o 12} ^m^in^^i^ift-r^^mm>':^i'A\z^ 
^^x\t. mi^Atimmxni^ti^. mm\z^^vrcm 
mmATimmtj^^^iLLTzmm^m^iz^^r^ 4o 

[0 0 13] :izx. mm^m^^. mm^(Dmmr 
^^i^xmm^ti^^tmc rfe(o^^j ^t^-D. mm 
mm^^^x'<D^i ^^tmtr^ct\zj:Ki, mi^x 

^<^'i^ou.^mn\znf(:svrzmmAti^mm(D^^ 
^^m^nmr^^miE'^m^m^.r^zt^zh^. ^ 

t^mfem^^, mi^thtimmiz^nLrc^mmz^ts^'r so 



* ^ 4*^¥9 - 1 0 7 4 8 4 

4 

[0 0 14] mi^xii^mx^t>n^mmit. m^um 

mtimtttixi^^^rzid. mm^w.<o^mi)^^itLrcm 
4<Dm\t. ^mmmz^<D^m^^^iEm\zmiEr 
) [0 0 15] mmizmft^vtc^m^^miy^rztt>\z m 
' ^i^(om^.m\mmm,w-%uii. mmmi)^nmuz< 

-^AWMm^m\uz<i.^m^xh. ^^.^tzmmmo 

iEm^^^^ut>ti:bct^m±Lrz^miE 
m^m^.r^ztiz^^^ 

[0 0 161 cRTfjiiiomm^nk^mxit. m\t^^ 

mm^t}^cRrm\zhrznim^^^r^(Dx, 
M<Dm^m<D^m-D, ^LT, iio)^0^\t. mm 
Tfe. mmy^m. cRTw^my3i^tj.iiizj:r)^itr^. 

^j^i:<Dmi^^^smmm<D^^Wk<Drztb\z, mm^it<DiE 
^umm^nomiE'^m^^^r^ctizh^. 
[0 0 18] ^mmm^^xom^m^mm^mnti. 

Bmztm^nrz^oUi^xy'At^uo. mj^{mrz 
^■fr\tAijmi^^m\.rz^i^x<D^<D^^^iiimm 
^^ctf}^xtfj,\,^. ^cx. :^^m<om7<DBmt. 

^^^^tii'>:^f-2^xhxiHf}mi^<Dmm^m^Hu^ 
^-^^zmtimA^xmw^o^^^m^r^ ztp^xt 

^ J; ^ L;tfeWS;^te^}gttr ^ d t tc^^,. 
[0 0 1 9] *^?gcom8<Og6<Jti, J:tEm7<DBmz 

mx$>^mmnnt. xtimm^m^.t^m^mi^ 
t. xtim^mi^o^^m^a^^^m-Drztiimw. a 
tmx0mi^<D^<DM.?i^m^L. tnLmc^x^m 
^B^mmiiit)mmxmii-t^tzttKDm^^iEmiz^m 

[0 0 2 0] :^^^(Dm9(D^mt. ^ ^(1^:^;®^=^ 

^^r^^m^^itis^^izhMjt^r^z.tf)^x^^^'^ 
^:^m^mmr^ct\zh^, 

[0 0 2 1] 

mm^m^r^fztboy^m mi^^^m^r^tzi^ 
tc. m:^mim^(o^mx\t. ^Mi^tnmmm^mc 
^m-D^oiz. m^x:hmm\z^r)m'E>ti^m^m^ 
^^^i^xmiSimfji^mizm^^mjEi^mizio\.^x. m. 
mmAtii^mizmvrzmn^mmmm^.i^x<Dmmz 
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mft^^mzmK mm^n^ay^itizft^crz^iz^iE-r^ 
(0 0 2 2] m^m2mm(D^mv{t. m^mmxtm 

CO 0 2 3] m^mzum<o%mx\t. m^xii^mi)^ lo 
^%^ti^mmzi^-^\^tz-^^-m^m^^. m.mz'^ 
iLUijy~'m^m^\z^m^^m's.'^mz^\^^x. m 
mmiz^^Ltztfy-mm^^. mmmm^n^x(D^ 
^Tiktm^iz^iiutf y-mmfmiz^mt^m i 
mt. mrnKD^mz^-Dx^^i^ntzmmizi^xLUt! 
y-m^m^^. Atmi^mi^o^m^mzmK mi 
<om^^9¥T<D^^7r.r^y~-mmtniz^^r^m2 
(D^^t. mm2<D^m{z^^x^^^rLrziiy-mm 
mn^. ^mfB^mz^K mmrnKDm^^n^ro)^ 
tmmu. m$immm^^^x<D^^9r:rtfy'-mmm 20 
^iz^^r^m3(D^mtm^rz:it^^mti.x\^^ 

[0 0 2 4] mmm4tiu<D^mx'\t. m^zn^utjy 
-mmm^^. mi^mtsmmiz^^Ltztiy-mmm^ 

mmu^. mi<Dmm^i^x<D^^7jknjy-mmin^\z 

tztty-mmnn^, w^timmwiDi^m^mzm^. 
^^^mu^.i^x<D^^7jtti}y-mi^m^{z^^t^ 30 
m5<D^mt. ums<D^m\z^-ox^mntz:hy~- 
mmn^r^. mi^mtii^miz^pbrz:^y-mi^iM^iz 
^WiT^m 6 (D^mt^m^fzct^^mt lti^-s. 
[0 0 2 5] $n^m5$^m(D^mx\t. mt^xtmi^m 

[0 0 2 6] tn^metmo^mx'^t. m^m2(o^m 
(D^mt. m^(DAtimmi^<7)mm\zti}t^Lrz^^ 
^^m'm<Dmmz¥i^m\ztifBLrz^\ix$>^ct 

[0 0 2 7] mMm7t^^0^mx^t, ^mmm^i^x 

X. xijmxomm^n^^^ismm^^^^. mm^ 
m^tmm^z^tim\z^j^r^zt^n^ti.x\^^^, 
[0 0 2 8] m^m8tim(D^mx\t: mmm^^^x 
o)tS!\^m^^rmmmn^. mmtt^ti^^miz^Wi^tzm 
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7r^-ttiy-m^m^\z^m-^m<D^^t. ©mioD 
^^^mz^-^x^^^ntzfs^-m^m^^. 

■hm^(r>w^^^x0^^7r.tti y-mmz^^-t^m 
2a^^WLt. ^m2(D^^^mz^-ox^^^nrzidy 
-m^m^^. mmilm,mz^nLtztiy'-m^m^ 
\z^^r^mz<o^WLt^m7Ltzz.t^f^^t{.x\^^ 

[0 0 2 9] mj^mBmmay^mx^t, mmm^^n^x 
(Dm^m^^tmma^^. m^mij^miz^^Ltzm 
.mniz^^t^^^mmmiz:h^^x. xijmj^omm 

wixtim^omw^mzm"^. mxijm^omm^ 
i^x(D^^9r^-rtjy~m^mmz^^'r^m 1 <Dm^ 
t. mmi^^m^miz^-ox^mntztiy-m^m 
^mft^^mzm^. ^xijmm(Dmm^^x<D^ 
tmmu. thtimi^^mm^n^x'tD^^^^r^y-m^ 
\z^mr^m2<D^w^t. mm2<D^^^mzj:-DX^ 
mntztiy-mmnn^. ihttm^m^<D!^m^mz 
m\ i^mmm^n^xo^^Tikrtiy-m^m^iz^m 
r^m3<D^mt. mmsa^^w^^miz^^x^^^n 

mniz^^r^m4(D^mt^m^rz t ^^Wit u 

[0 0 3 0] 

m\^^x0,i^mzm.mt^. mm^mzMft^t^^^mt 
2^<D^m^^s^LrMnjftu^t^\,\ :izx\t. mm 

[0 0 3 1 1 m^.^^tLx. mmyt<o^^mm^^A. 
^. wmt.c I E 1 9 sGX'^^i^nrz^m (a. 

B, C, D50, D55. D65, D75, Fl, F 
2, F3. F4, F5, F6, F7. F8, F9, Fl 

0. F 1 K F 1 2) <Diz>tr^o ^tz. mm^m^ 
D5 otr^. 

[0 0 3 21 mti^mm^mz^^.Lrzmmm^^^ 

\zi^Mr^'S^^mi}^$>^. mm^mno^mmtLx. %(r> 
2-3(^t,07!i<#^f,n^o tfi.t>%. 

1. mmt\-m^u\^m.^^^i:wL^\^fzni^<r>^h. 

[0 0 3 31 ±ifilC0S*^}#o^ipfem#^fi^^'>X 

fej $r^LTt^^, "^(otz^. w^^^ym^x^-hm. 

^ii^^'^tL\yX\^'^^tz\^XU< . m'^Q^WCm^^^t^^'h 



( s 
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(0 0 3 4] 2 0Mf^^^':)mmmn^^oi^ 
[0 0 3 5] (mmt\m^tii\^^mm^n''vmmLfcn n 
[0 0 3 6] 1. mm^^^ 

Atimmiz^^Lrc&in^^. mmmm^f^rom^m 
xYz (D5 0) tc^^TSo zcrn. mmo)mm^ 
mz^i^r. -^(D^mno. 20 

[0 0 3 7] 2. ^m&^^iE 

[0 0 3 8] 3. ^m^mm 

mm<oc^w.x0^^^txY z (c) ^. Bmit^'^m 
z (D5 0) -.g^^r-s. 

[0 0 3-9] :i<oj:ou^m\zj:o. MWi^c^mmm 

mfl^XYZ (D5 0) ^^mt^zt^^x^^b. 
[0 0 4 0] mmttitimm ; mi^mti'^mmx^t. mm 
ii^^mfji^miz^wvfzm^iz^^r^ ztf}^'^'^^ 
x$>^, znitxtimmmtmo), 'A(D^^t^^mxn 

(U 0 4 1] 1. ^m^^iE 40 
^^Pfl^XYZ (D5 0) ^, feWSf&^lSiIiClCt^oT. 

c^mTx\^c^<D^^^i^'D^xYz (c) -\^^r 
[0 0 4 2] 2. mmmmm 

XYZ (C) ^, Cy'J>Kfflm. 

xcDm^mxYz (D5 0) ^x^is-r-s, 
[0 0 4 3] 3. mm^^^ 

XYZ CD 5 0) ^i^t!i^mxnmr^j:ou. mti'^ 
mzmf■Lrzm^-^^t^r^o so 
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[0 0 4 4] c<D^vtj,^miz^K). ^Dsoytmmm 
ttit^m^zttiixt^, 

[0 0 4 5] (mmmm^^xti^^mm Ltzm^m^ 
^tmm(m<Dm^) xijm(Dmmm^x<D^<o^^:^ 
mtfztb. mmm^m^z^mmmtLx. 

i*) ^^M^.^z<D^m^m^x. mmxxtfm^<D^ 
(^^A^'toL, mtit^rztf)iz\t. ;k0^mxm^m 

' [0 0 4 6] 1. ^mmmiEi 

ummn^. x-hmmwo^mmiz^-DX. xiimik^ 

<^'^m.xmmLrzn(D^n^ukMit^ntmnxY z 
(c) 

[0 0 4 7] 2. ^mmmiE 

^m^^^m^\Z'^':>X. ^C^mxXYZ (C) ij^Tr^T 
feco^^j t. D6 S^a^TfsIU^t^^^^ofeXYZ 

(D6 5) iC^j^f^, 

[0 0 4 8] 3. 4^J3S&9MIE2 
m:t?®M{^OM&tJ?i4^^4{Ct$l^, D6 5^iI^TXY 
Z (D6 5) i:7:c^ffi;^]j^#:^, D 5 OT^il^T^^Lfc 
P#<DfiXYZ (D5 0) ^^^-r-S, 

[0 0 4 9] 4. 

XYZ (D5 0) ^mmmxnmr^^ou. m;^^ 

{(iobo] z(D^ou^m\z^r)^ WM^cytuxm 
^^k.^tn\:.^?i^D^^%mx7n-tm'h^%^zt 

f}^Xt^. 

[0 0 5 1 ] m^cD^^m) ±$^Lrz^^^mt. ± 

r3'D<D^^m<Dm^^t^^t)^i^:ft^Xl^^, ZCX\t 

3 •oo)^n^'ti^^m\z'D\.^xmm\zmmT^. 
[0 0 5 2] mmm^ : m^^^i.rzmm^t. ^ 
^^f<i^mm^n^x(Dm^niL:^mi^m^(Dr.^<D^^m, 

X^^i-RGBim^ClE~XYZ (D50) 
CIE-XYZ (D5 0) -y.«J>^CMYf&^ 

r^ztti^xt^, 

[0 0 5 3] ^m^^iE : 

m^\tt. Atmm<Dmm^m^c^m.mmx$>^m'^. 
D5oyt'mTX(Dmmo)^ (c i e-xyz) 
<Dmmm<D^m. mx^tcytmxmmi.tzm'^o)^^ 
yt(D^ (XYZ) ^^m-r^zt^^ii!:-^mx$>^, zo^ 
m^\rA<D^ o \z^^^ z tt^x^^. 

[0 0 5 4] 1. ^^(Dtl^-/\y^O)^^^^m^m 
[0 0 5 5] 2. ^^^^^m\ZD5 0ytMiiJ:UC^ 



( ( 
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tj) 0 5 6] 3. ^ny^0XYZ (D5 0)7)^e»XY 

z (c) ^<^^^^s/h2^ffi^^-^Ti^iaiyr^o 

[0 0 5 7) cott, ;^;^-/^'>5^tLT^^^iiijgE 
[0 0 5 8] :r'j>5'oig^ II 

[0 0 5 9] CRT^-^'CDig'g- 

[0 0 6 0] •^;iT, t-^IS^<7)mipm^<hLT. Pgr 20 

L;'cci:^cos§^7tj ^^Kctiz^i). ^m<Dmmmm 

m^mrmmr^ ^ t tc j: o xt^ n^, 
[0 0 6 1] ^mmmiE : ^mft^^m^t ur, von 

Kr i e s 0)f'm^:^^^^nxV'^^. CtWt ^Mm^ 

ij (DTxmmbtzyt rxYz ij /)^q>. rmm^2i 30 
<7)TT^ntfHii;fetc^^^^ rxYZ2j ^^aiT-s 

[0 0 6 2] (3ga:iD^m^& l©:(^^^tC^<i:86-5) C 

/N- H X 7 izj:^mmo)m^iz \tm^mmnm<D^m 
i^^$>o. ^tzyyhKpji7\z^^mm<Dm^\z{m^m 

[0 0 6 3] CCTtJX:^v:HRGBfi^$^^m^/\ 

^i^r^m^^mztK>mmt^, z<Dm-^. mm^^ 
mumm^. i^o)}\^y^7yrT—yju^j^-oxnm 
[0 0 6 4] c:c:T^ffl-r^(^tJ3;^s:7c<0T— y;UT* 

::>^I9, X^yi-RGSm^t)^. R. G. B<!:t>lC 
0-2 5 5<D3GBfl<0(iS$-<h'5t. -5-0^(12 5 5' = ! 
6 5 8 1 3 5 7m0^^t}^. ^^^<0A:^»fIIC^^-r'5>m 
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^. ^-zrjvco^m^mmr^rzisbiz, ±x<da 
:^miznLx^<Dmi)m=^mm'ttr\z. tv^tu<Dm. 

^Rt^O. 6 4. 1 2 8, 2 5 5fe*tt^lB^tT^^! 
[0 0 6 5] e^TJC, ^©Fg(^^^^-.[5iC07^-y;i.# 

:fy^^mmmiE^^L. ;&T (^4^^) t^^cct^^T 

[0 0 6 6] y^-rjuizit. ^n^n<DKijm\ztift^r 

^^T^-r^XO)^ (Atim) izMLx. iy.T<DJ:oiz 

1. '^(^?^M\z^ft^r^mmm^(Dm^:&:^i^:b. 

2. '-kiz^o^^^^^mmiELrzmm^^izm-^i^^xii 

[0 0 6 7] ±iaLrci-5i;;U'7i:^7';/y5^-:/;i.^^ 
<i:;i^. iHimic, A:^Mg^^«htb:^«m^^i^6Tl 

[0 0 6 8] mmi) j^Tco^MM 1 e» 5 ti. 
^t\tmihu\^^m!^^i^xmmLrzM^(D^t. 

r. trL^n\z'::>i.^xnmm?^mBMr^, ^tz. ^^m 
6, 7ji. ^mmmmx<Dm^m^mrmmm^i 

[0 0 6 9] {^m\i) nmn\t. :^^^-tm^^ 

^^^0^r^. ^mmm^^X'^^^^'iyomm^^m 
g?2ji, RGBft^^. ^^m^mmmm^n-xm^Lfz 
xYzmmz^mt^. cco^^jj, ^tbm^^ntzs 

[0 0 7 0] ^m^^<DmiE^no^n^miEUz\t, 
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CO 0 7 1] ^mfB<D^m^ffo±mmmiEm\t. 

iE«, von K r i e s (OfiKll&^SISCtCt^^Tfff-p: 

■rso - 

CO 0 7 2} mmmm^%s\t7.^^' >-^n^mf^<Dm lo 
CO 0 7 3] mm<Dmm^m.\t. (a, b. c, ds 
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